Activator protein-1 and CCAAT/enhancer-binding protein mediated GADD153 expression is involved in deoxycholic acid-induced apoptosis.
Studies have demonstrated bile acids, principally deoxycholic acid (DCA), to be colon tumor promoters. DCA is cytotoxic and increasing evidence suggests a role for DCA-induced apoptosis in colon tumorigenesis. Although the precise mechanism by which DCA induces apoptosis remains unclear, DCA may affect cell growth and cell death via altering intracellular signaling and gene expression. In this study, we examined the effect of DCA on the GADD153 (growth arrest- and DNA damage-inducible gene 153) proapoptotic gene and its role in DCA-induced apoptosis in a human colon cancer cell line, HCT116. Our results showed that GADD153 expression was strongly stimulated by DCA and disruption of this with an antisense GADD153 transcript could significantly suppress DCA-induced apoptosis, suggesting GADD153 is essential for DCA induction of apoptosis. Further studies were conducted to investigate the upstream regulatory factors that participated in DCA mediated GADD153 expression. Activator protein-1 (AP-1) was activated by DCA and an AP-1 regulatory element was identified in the human GADD153 promoter in our previous studies. However, inhibition of the AP-1 activation by the dominant negative mutant c-Jun, Tam67, caused only a partial suppression of both DCA-induced GADD153 expression and apoptosis, indicating AP-1 plays an important but not exclusive role in DCA mediated GADD153 pathway. By further promoter analyses, a novel DCA response element, which is located downstream of the AP-1 binding site in the human GADD153 promoter, was determined and identified as C/EBP regulatory element. These results suggest that GADD153 expression is critical for DCA-induced apoptosis and that multiple signaling pathways that include AP-1 and C/EBP transcription factors are involved in DCA-induced GADD153 expression.